Introduction {#sec1-1}
============

Acute coronary syndrome (ACS) is a leading cause of morbidity and mortality worldwide, and was responsible for 7.2 million deaths in 2003. There is racial variation in its epidemiology and outcome.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] However, other studies did not agree.\[[@ref9]\]

Coronary artery disease has been reported to be the leading cause of mortality in Saudi Arabia, not much data is available on the rates of presentation and mortality due to ACS among South Asian workers in Saudi Arabia.\[[@ref4][@ref10][@ref11]\]

Recent figures indicate that Saudi Arabia has 3.5 million South Asians expatriates (13% of total population).\[[@ref12]\]

Materials and Methods {#sec1-2}
=====================

This is a cross-sectional study, conducted at the emergency department of a general hospital in Saudi Arabia. Patients who were diagnosed with acute myocardial infarction (AMI) for a 6 month period (January to June 2009) were included in the study. Patients were Saudi citizens, South Asians (Indian subcontinent origin: Indians, Pakistani, and Bangladeshi), and Arabs other than Saudi.

AMI was diagnosed by emergency department (ED) physicians as per World Health Organization (WHO) criteria. A patient is diagnosed with coronary syndrome if two (probable) or three (definite) of the following criteria are satisfied:

Clinical history of ischemic type chest pain lasting for more than 20 minutes.Changes in serial ECG tracings.Rise and fall of serum cardiac biomarkers such as creatine kinase-MB fraction and troponin.

When patients were diagnosed by ED physicians according to the above criteria, they were included in the study. Physicians managed these patients according to hospital guidelines.

The data collection form consisted of patients' characteristics, presenting symptoms, physical sings (blood pressure, body mass index), ECG changes, cholesterol level, co-morbidity (hypertension and diabetes), and complications (Arrhythmia and pulmonary edema).

SPSS version 18 was used to analyze data. Univariate analysis (frequencies and percentages) and bivariate analysis (associations) were performed. Chi-square was calculated. *P* value ≤ 0.05 is considered significant.

Results {#sec1-3}
=======

A total of 190 patients were diagnosed with AMI at the ED were included, of them 121 (63.70%) were Saudi, 50 (26.3%) were South Asians, and 19 (10.0%) were from Arab nationalities (Non-Saudi). The mean age was 53.9 (SD = 14.6), the minimum age was 21 years, and the maximum was 91 years.

[Table 1](#T1){ref-type="table"} shows the socio-demographic characteristics of patients included in the study. 53.4% of patients were above 50 years. South Asians were the youngest who developed ACS (90% were below 50 years) while Saudi and the other Arabs were older, that is, 73.3 and 42.1%, respectively were above 50 years. These differences are statistically significant (*P* = 0.000). Majority of the patients were married (98.4%) and most of them were males (85.6%). There was no statistical difference between the 3 groups (*P* = 0.725 and 0.075, respectively). South Asians (86.0%) did not live with their families (at the time of the study), while the majority of Saudi patients (98.3%) and two-thirds of the other Arabs (63.2%) were living with their families (*P* = 0.000). Saudi patients (81.8%) had high-skilled jobs, while South Asians and the other Arabs had mainly low-skilled jobs (80.0% and 63.2%, respectively; *P* = 0.000). 23.1% and 26.3% of Saudi and the other Arabs, respectively, and 82.0% of South Asians had normal body mass index (BMI) (*P* = 0.000). On the other hand, [Table 2](#T2){ref-type="table"} shows that the mean BMI for South Asians was 24.6 while it was higher in Saudi (27.4) and the other Arabs (28.3). Saudi patients were the lowest of the three groups who smoked cigarette and/or shisha (26.6%), while South Asians were the highest (60.0%; *P* = 0.000). Around half of the Saudi patients (52.9%) were diabetics, and to a lesser extent (41.3%) they were hypertensive, while South Asians had much lower values almost one-half of these readings (*P* = 0.004 for diabetes and 0.039 for hypertension).
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[Table 2](#T2){ref-type="table"} shows that the mean systolic blood pressure (SBP) was the highest among Saudi patients 142.7 mm Hg (*P* = 0.004), while the mean diastolic blood pressure (DBP) readings were almost similar among the three groups (*P* = 0.378). Total cholesterol readings were almost similar among the three groups (5.0 mmol; *P* = 0.163).

[Table 3](#T3){ref-type="table"} shows the presentation styles of ACS. Out of the total, 144 patients (75.8%) presented with chest pain. The order of chest pain types (from highest to lowest) among Saudi patients were squeezing (23.1%), tightness (14.9%), crushing (14.0%), and heaviness (12.4%). In the other hand, South Asians had different order, where crushing was the most experienced pain (26.0%), followed by tightness (20.0%), squeezing (12.0%), and lastly, burning sensation (10.0%). Those who did not experience chest pain were from Saudi (24.0%), and among South Asians (6.0%). Radiation of pain to left arm and/or shoulder was the most experienced type (55.0%) and it was the most frequent among all nationalities, followed by neck and jaw (18.9%), then the upper back (15.3%). 60.1% presented with high blood pressure, 56.8% presented with sweating, 12.1% with palpitation, and 7.4% with acute pulmonary edema. Inferior Coronary Syndrome (ICS) was the most prevalent (46.9%), followed by anterior and anteroseptal (22.5% for each), the lowest was the anterolateral (8.1%).

###### 

Presentation styles of ACS among the three groups of patients

![](JFMPC-2-64-g003)

Discussion {#sec1-4}
==========

Although South Asians constitute 13% of Saudi Arabian population, the incidence of AMI is doubled (200%) among them (26.3%). The South Asian worker who is living in Saudi Arabia has two times the risk of developing AMI compared to the Saudi citizen, Several studies have documented the higher rate of AMI among South Asians living in various countries other than Saudi Arabia.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref13]\] This is the first study in Saudi Arabia elaborating this matter.

South Asian ACS patients were younger than Saudi patients. Most of them (90%) were younger than 50 years as compared to Saudi citizens who developed the disease at an older age (73.3% older than 50 years). This goes with the findings of Enas and Senthilkumar, who found that ACS Bangladeshi patients were the youngest.\[[@ref3][@ref12]\]

The number of South Asian patients presented with chest pain was higher (94%) as compared to 76% in Saudi patients. Although, the difference is not statistically significant, it reflects the higher rates of diabetes among Saudi patients which masks chest pain.

The order of chest pain type is also different between the groups. While the order was crushing, tightness, squeezing, and burning sensation in South Asians; it was squeezing, tightness, crushing, and heaviness among Saudi patients.

Electrocardiogram (ECG) changes shows that the blood vessels affected were similar in all groups with this order; inferior, anteroseptal, anterolateral and anterior coronary syndrome. The order was not similar to the findings of Hussein 1997 where the order was anterior, inferior and lateral.\[[@ref11]\]

63.9% of Saudi patients and 55.3% of South Asians had high blood pressure at time of presentation but the difference is not statistically significant.

The three groups had no significant differences as regards to symptoms, signs and location of Coronary Syndrome.

Compared to other groups, majority of South Asians (80%) were low-skilled workers which reflect their low socio-economic status and low income, which was consistent with the findings of a study by Bhopal, *et al*. and Thomas *et al*.\[[@ref5][@ref12]\]

Although, there was no difference between the three groups with regards to the percentage of marriage (almost all patients were married), the majority of South Asians (86%) were living without their families (*P* = 0.000), which may be stress triggers in two ways; first the worker will keep thinking of his family, and second is the burden of living alone.

South Asians ACS patients consisted of more smokers (60%) than the other groups (*P* = 0.000). This finding was consistent with that of Bhopal, *et al*.\[[@ref8][@ref12]\]

On the other hand, Saudi ACS patients were older (73.3% were above 50 years), with more comorbidity. 76.9% were overweight and obese (*P* = 0.000), 52.9% were diabetic (*P* = 0.004), and 41.3% were hypertensive (*P* = 0.039). These findings reflect the high prevalence of obesity, diabetes, and hypertension among Saudi population. AlHabib, *et al*., Ali, *et al*., and others found that Saudi patient with ACS had higher rates of hypertension and Diabetes.\[[@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] In contrast, Thomas, *et al*. and other authors who found that South Asians with ACS who were living in Europe and overseas had higher prevalence of hypertension and diabetes.\[[@ref5][@ref8][@ref12]\]

Total cholesterol level was almost similar among the groups (*P* = 0.163), high cholesterol is considered an independent risk factor for ACS with controversy of racial variation.\[[@ref4][@ref12][@ref16][@ref19]\]

Saudi patients had more diabetes mellitus (DM), hypertension, and obesity compared to South Asians who were poor and smoked more.\[[@ref12]\] Two questions may be raised; first, why South Asians had double incidence of ACS despite the lower number of risk factors; the second, why South Asian got the disease at young age. Smoking may be claimed to be the cause of ACS among the young South Asians, however, other factors like genetics, social and occupational stresses may be claimed as well.

A number of studies have shown an association between the apolipoprotein E (apoE) genotype with the incidence of coronary syndrome in young South Asians.\[[@ref20]\] This genotype also adversely affects LDL and HDL cholesterol levels, both of which contribute to premature atherosclerosis. The Leiden Factor V and prothrombin 20210 GgA polymorphisms have no value in disease association studies in South Asian population. In smokers, the thrombomodulin Ala455Val variant allele emerges as a significant risk factor for coronary heart disease.\[[@ref21][@ref22][@ref23][@ref24]\]

The sudden onset of arrhythmia and acute pulmonary edema occurred in less than 10% of the patients. However, no statistical difference between the groups was found.

Limitations of the study {#sec2-1}
------------------------

One limitation to our study is that the study was conducted at one community hospital in a relatively small city which may affect the extrapolation of the results. Detailed history of lifestyle, death of a relative with coronary syndrome, type of foods were not reported which if done, may have added to the result and conclusion. Another limitation is that there are significant differences in our study population; Saudi patients differ from other patients as they have significantly higher comorbidities such as diabetes and hypertension. Whereas, South Asian patients have higher smoking rates. Also, details of smoking history were not available (e.g., number of cigarettes smoked per day).

Conclusion {#sec1-5}
==========

South Asians had two-fold rate of ACS incidence; they were younger, lower socio-economic status, with more social and occupational stresses, more cigarette smokers, and less diabetics and hypertensive than other patients.
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